Introduction
A risk factor refers to any individual or environmental factor associated with the increased likelihood of developing a negative or undesirable outcome. Rutter and others originally observed that the subset of children experiencing multiple risk factors were much more likely to exhibit problems in development than those who did not (Rutter 1979 (Rutter , 1981 . The cumulative risk (CR) model is the most common approach to examining the impact of multiple risk factors on children's development, where the number of risks factors experienced is examined rather than the intensity of or unique risk exposures (Evans et al. 2013) . CR models define risk factors dichotomously (e.g., maternal depression symptom reporting above clinical cut-off equals risk for a child whereas reporting below this cut-off equals no risk) and then the number are summed across different dichotomous risk factors. The particular combination of risk factors is typically ignored. Indeed, the particular clusters of risk factors appear less important for developmental impact than the number of factors to which a child is exposed (Deater-Deckard et al. 1998; Evans 2003) .
Rationale for Cumulative Risk Approach
Whereas there are several methodological advantages with formulating a CR score, the primary substantive reason for the widespread use of CR metrics in developmental Electronic supplementary material The online version of this article (https://doi.org/10.1007/s10802-019-00521-w) contains supplementary material, which is available to authorized users. psychology is the consistent finding that multiple, relative to single, risk exposures have worse developmental consequences (Evans et al. 2013) . In addition to demonstrating this for increased behavioral and emotional problems (Sameroff et al. 1987) , other examples include increased learned helplessness (Evans 2003) , smoking in adolescence (Newcomb et al. 1986 ), reading problems (Luster and McAdoo 1994) , and low intellectual functioning (Sameroff 1998) . Another reason to study CR exposure is because children often are faced with constellations of risks rather than an isolated instance. Some risk exposures tend to co-occur, for example, low-income household, single-parent family, crowded residence, high crime neighborhood, and low-quality schools (McLoyd 1998; Yoshikawa et al. 2012) . Investigation of CR exposure is also valuable because some of the developmental correlates of major sociodemographic factors such as race and social class are explained, in part, by multiple risk factor exposure (Evans and English 2002) . Finally, research and theory about CR exposure is important because the number of children confronting multiple risk factors is large and expanding around the world (Grantham-McGregor et al. 2007 ).
Cumulative Risk and Early Behavior Problems
A primary concern about CR exposure in early childhood is its potential effect on development of behavioral problems. Yet the relationship of CR with behavior disorder occurring already in early childhood has been relatively unexplored. This is vital to examine because behavior disorders can present already in preschool years (Ezpeleta et al. 2014; Poulou 2015) , and when they do, there is an increased risk of adverse outcomes later in life (Caspi et al. 1998; Hofstra et al. 2002; Odgers et al. 2007 ). Thus, it is important to identify as early in life as possible how risk factors contribute to a high level of problem behaviors in early childhood. This in turn can inform efforts to prevent the early development of problem behaviors (Webster-Stratton et al. 2008) . Because the occurrence of specific risk factors often differs between children who are considered vulnerable for poor development, prevention strategies might therefore be initiated based on exposure to a certain number of risk factors from a checklist, rather than based on exposure to a specific set of risk factors. For example, additional resources could be provided to children of families that experience four or more risk factors, regardless of which risk factors they experienced (Morton et al. 2014) .
Early Exposure to Cumulative Risk
Despite the value of the CR approach, it has rarely been applied in early childhood. Rather, most CR research has focused on school age youth (Evans et al. 2013) . Little is known about how different patterns of CR exposure naturally occurs early in children's development. If CR exposure is already present during fetal development, does it tend to persist? What portion of children experience a decrease versus increase in CR exposure during early development? In fact, we are not aware of any research that has considered how different patterns of CR exposure occurring in the critical fetal and early childhood development period predict child outcomes. Does the level of persistence in CR exposure during this early life period matter? Or is high CR exposure at only one time in early development harmful when it does not reoccur? And does it matter when high CR occur in early life, for example in fetal development versus first year or two of life? We do not have a good understanding of how the pattern of occurrence, including persistence and desistance, of CR exposure in early development might affect child development.
Allostatic load is a model (McEwen and Gianaros 2010) that can illuminate how exposure to CR in early childhood can cause developmental disturbances (Ganzel et al. 2010; Juster et al. 2011) . Indeed, CR in school age children has been shown to predict allostatic load both concurrently (Evans 2003) and prospectively (Evans et al. 2007) . Allostatic load captures the cumulative wear and tear on the body caused by repeated mobilizations of multiple physiological systems over time in response to risk exposure. Accordingly, more frequent and persistent exposure to risk conditions accelerate the wear and tear because a more sustained combination of multiple bodily response systems will be engaged to meet the increased demands. This not only exhausts response system reserves, but more of these interactive response systems will become engaged to meet the combination of demands from exposure to multiple risk factors.
Moreover, if allostatic load occurs repeatedly, the physiological response systems become recalibrated, altering their sensitivity to external demands and remaining on alert. As well, the elasticity of these multiple response systems is compromised because of repeated mobilizations, rendering them less efficient in turning off and returning to a resting state when the demand has ceased. Response capacities are depleted more readily by exposure to CR than by singular risk factor exposure. Drawing from this model, we would expect that persistent CR exposure and CR exposure occurring closer to the developmental outcomes of interest would predict problems in those outcomes.
Study Aims
Most of the evidence for effects of CR stem from crosssectional studies (Evans et al. 2013) . Prospective longitudinal research is needed to advance our understanding how CR exposure in early life is associated with subsequent problematic outcomes in children (Appleyard et al. 2005) . In this prospective longitudinal study, we follow over 6800 children first to examine the stability and change in CR exposure from antenatal third trimester through 2 years of age. Second, we examine the prospective longitudinal association between CR exposure in early development and subsequent behavior problems at age 4.5 years. Based on the allostatic load model, we hypothesize that there will be a higher likelihood of an abnormal level of behavior problems at age 4.5 years when: (1) exposure to high CR occurs persistently in early development compared with less frequently or not at all; (2) first exposure to high CR occurs later in this period compared with earlier; and (3) high CR desists later in this period compared with earlier once it is present already prior to birth.
Methods

Participants
Growing Up in New Zealand is a prospective longitudinal cohort study of New Zealand (NZ) children with expected delivery dates between 25th April 2009 and 25th March 2010. Detailed description of study design, recruitment, and demographic composition can be found in Morton et al. (2013 Morton et al. ( , 2015a and at http://www.growingup. co.nz/en.html. Briefly, participants were recruited in their third trimester via 6822 pregnant mothers to provide a socioeconomically and ethnically diverse cohort of 6853 children residing in a contiguous geographical area containing about one third of the NZ birth population. There were no other inclusion or exclusion criteria. Face-to-face interviews were completed with the caregivers (primarily the mothers) of 6476 (95%) of the children at age 9 months, 6327 (92%) at age 2 years, and 6156 (90%) at age 4.5 years. Based on data available from Statistics New Zealand, the demographic characteristics of the mothers in the cohort are comparable with those of all NZ parents on maternal age, ethnicity, parity and socioeconomic status (Morton et al. 2013 ). Furthermore, the cohort showed generally close alignment to all NZ births between 2007 and 2010 on several birth characteristics and child sex (Morton et al. 2015a, b) . Allowing for multiethnic identification, mothers indicated at the 2-year assessment that the children were 71% European, 24% Maori, 20% Pacific People, 16% Asian, and 3% other ethnicities. Children were 42% first born and 65% of participating caregivers were born in NZ.
Procedures
Ethical approval for the study was obtained from the Ministry of Health Northern Y Regional Ethics Committee (NTY/08/ 06/055). Written informed consent was obtained from all participating women. Longitudinal data collection in the study applied a variety of procedures to obtain information in six inter-connected domains of child development: health and wellbeing; psychological and cognitive development; education; family and whānau (extended family); culture and identity; and neighborhoods and the societal context. The following measures are relevant for the present study. Table 1 comprised the cumulative risk (CR) index and were assessed at the antenatal, 9 month, and 2 year assessments (Morton et al. 2014) . These sociodemographic and maternal health variables were selected based on previous use in international studies to define markers of disadvantage and vulnerability for poor outcomes throughout the life course, as well as to be age and context appropriate (Sabates and Dex 2012) , available through routine data gathering, and measurable in a standard way across populations (Morton et al. 2014 ). Ten of these 12 risk factors were measured with single questionnaire items administered to the mother, as noted in Table 1 , leaving two exceptions:
Measures
Risk Factors Defined in
Maternal depression was assessed with the Edinburgh Postnatal Depression Scale (EPDS) (Cox et al. 1987 ), a screening tool consisting of 10 self-report items focused on the cognitive and affective features of depression. With a maximum score of 30 (each item scored 0-3), a score ≥ 13 is considered to indicate significant depressive symptoms. At this cut-off, the EPDS has satisfactory sensitivity (79%) and specificity (85%) for clinical depression in non-postnatal women (Cox et al. 1996) .
Neighborhood deprivation was based on the NZDep2006 Index (Salmond et al. 2007) matched to the mother's residence tract. This is an area-level measure of neighborhood population SES, determined using indicators from the 2006 NZ census. Area level deprivation scores range from least (decile 1) to most (decile 10) deprived. Here neighborhood deprivation was classified as high at deciles 9-10, which by definition identifies the neighborhoods of 20% of the population as deprived.
CR Exposure Development Patterns Were then classified based on level of CR by counting the number of risk factors present separately at each assessment. Exposure to a CR ≥ 4 was defined as High CR as this identified approximately the top 10% of children in exposure to CR at each assessment. CR between 1 and 3 defined Medium CR and the presence of 0 CR defined Zero CR, either of which captured about 45% of children at an assessment. Seven developmental patterns can be classified involving exposure to High CR on at least one the three assessments (e.g., High/High/High; Medium/High/ Medium; Zero/Medium/High), as shown in Table 3 (see columns labeled CR Level). The seven patterns including any exposure to High CR accounted for 18% of the children, with each specific pattern including 1-5%. The remaining 82% without any High CR exposure at any assessment was classified into two patterns, divided into 30% who were exposed to Zero CR at each assessment (i.e., Zero/Zero/Zero) and 52% who had no High CR exposure at any time, but were not at the stable Zero CR exposure (e.g., Medium/Zero/Zero, Zero/Medium/Medium). Thus, nine patterns were used exhaustively to classify all children's CR exposure across three assessments in early life.
Problem Behaviors Were measured at 4.5 years of age with the Australian version of the parent-report Strengths and Difficulties Questionnaire (SDQ; Goodman 1997) for ages 4-16. Although the full questionnaire was administered, problem behaviors are indicated by four five-item subscales: emotional symptoms (Bmany worries or often seems worried,B often unhappy, depressed or tearful^), peer problems (Brather solitary, prefers to play alone,^Bgenerally liked by other children^[reversed]), hyperactivity-inattention (Brestless, overactive, cannot stay still for long,^Beasily distracted, concentration wanders^), and conduct problems (Boften loses temper,^generally well behaved, usually does what adults request^ [reversed] ). Items are rated on a three-point scale from Bnot true^(0) to Bcertainly true^(2). A total difficulties score is the sum (after reverse scoring positive items) of the 20 items constituting these subscales, which ranges 0-40. Following the SDQ authors' guidelines, the total difficulties score can be categorized into an abnormal range comprised as close as possible by 10% of the population. A score of 16 or above was obtained by 12.5% in this sample and defined the classification of abnormal level problem behaviors (ALPB).
Several studies have evaluated the psychometric properties of the SDQ specifically with children in the preschool age range (e.g., Croft et al. 2015; D'Souza et al. 2017 ). Similar to findings with older children, these psychometric studies generally have shown satisfactory model fit for the original five-factor model (also including pro-social behaviors) for the full SDQ (Dickey and Blumberg 2004) , acceptable internal reliability for the SDQ total difficulties scale (α ≥ 0.70), and results consistent with theoretical expectations to support its validity for screening for behavior disorders (Van Leeuwen et al. 2006; Warnick et al. 2008) . Moreover, the SDQ has been validated for use in multiple countries, for example Australia, United Kingdom, and the United States (www.sdqinfo.com). It was preferred for Growing Up in New Zealand because, relative to alternatives such as the Child Behavior Checklist, it is shorter, includes positively worded items, is free to access, and is being used in similar epidemiological childhood studies in other countries. Furthermore, using the SDQ is of value especially in the NZ context, as it has been chosen by the Ministry of Health to be part of the BB4 School Checkâ imed at identifying health (e.g., vision, hearing) and behavioral problems in children before they start school.
Statistical Analysis
All analyses were performed using IBM SPSS Statistics v23. Prevalence was calculated for exposure to risk factors, CR, CR levels, and CR developmental patterns, as well as changes between CR levels across assessments. Stability of CR exposure was assessed with Spearman's ρ for ranks and for CR level classification with χ 2 and Somers D for ordinal associations. Multivariable logistic regression analysis provided the odds of significantly different prevalence of ALPB for different CR developmental patterns. The specific CR developmental patterns Prevalence in parentheses is for participants with High (≥4) Cumulative Risk (CR); N/A not assessed, EPDS Edinburgh Postnatal Depression Scale, NZ New Zealand a Prevalence in High CR is ≤3 times higher than that observed in the total sample b Prevalence in High CR is >3 times but <5 times higher than that observed in the total sample c Prevalence in High CR is ≥5 times higher than that observed in the total sample included as independent variables and the reference category in the logistic regression varied depending on the stated specific hypothesis being address, as explained in the results. Odds ratios (OR) were computed in each case applying the 95th percentile confidence interval (CI) to establish significance. Because of the large sample size, only p < 0.005 are indicated as significant for test statistics. Sensitivity analyses were conducted to evaluate the influence of certain risk exposures on the results. First, maternal low education and maternal young age were excluded from the classification of CR level because these were highly stable exposures. Second, maternal depression was excluded because this has been shown to be associated with higher reporting of children's behavior problems (De Los Reyes and Kazdin 2005) . The multivariable logistic regression analysis, as described above, was then repeated in each case.
Results
Descriptive Information on Risk Exposure
The prevalence of exposure to each individual risk factor at each assessment is shown in Table 1 . The most commonly occurring risk factor at each assessment was residing in a deprived neighborhood (24%). The second most common risk factor in the antenatal period was mother reporting financial stress (17%), whereas at both 9 month and 2 years living in an overcrowded residence (19-20%) was most common. The distributions of exposure to CR and CR levels are shown in Table 2 . The modal CR exposure was zero at antenatal and 2 year assessments, accounting for 43-48% of all children. Another 43-46% was exposed to Medium CR level at any assessment, which was also the modal exposure at 9 months of age. Fewer than 12% of children were exposed to a High CR at any assessment and between 52 and 56% were exposed to at least one risk factor at each assessment. Also presented in Table 1 is the prevalence of exposure to each risk factor among those classified as High CR at the same assessment. Although residing in a deprived neighborhood had the highest prevalence also in this group at each assessment (68-73%), this was among the smallest order of increase from the prevalence of this risk factor in the total sample, at no more than three times the prevalence. In contrast, several risk factors had a prevalence in the High CR groups that was at least five times that observed in the total sample, including maternal young age (21%), single status (43%), low education (31%), and income tested benefit (67%) at the antenatal assessment, and public housing residence at all three assessments (31-36%).
Stability and Change in CR Exposure
The stability of CR exposure between subsequent assessments was high (Spearman's ρ = 0.73-0.74) and decreased only slightly from the antenatal to the 2 year assessment (0.67) (all ps < 0.001). The stability of the classification into Zero, Medium, and High CR levels across the assessments was likewise highly significant (all χ 2 [4] ≥ 3062.67, all ps < 0.001; Somers D = 0.58-0.74). Despite this relatively high stability of CR exposure, a proportion of children shifted, as shown in Fig. 1 , among the CR levels between each assessment, in different patterns into and out of both Zero and High CR levels. For example, 38% desisted High CR exposure between Antenatal and 9 month and another 18% between 9 month and 2 year assessments. Likewise, 17-26% shifted from Zero to Medium or High CR exposure between assessments.
Longitudinal Associations between CR Exposure and Behavior Problems
Mean problem behavior scores on the SDQ and prevalence of scores at ALPB at age 4.5 are reported in Table 3 for each of the nine CR patterns. All seven patterns including any High CR exposure yielded a prevalence of ALPB ≥23%, compared to 13% in the total sample and 4% in those at stable Zero CR. Results are also shown in Table 3 from multivariable logistic regressions comparing the presence of ALPB at each CR pattern, first to the stable Zero CR pattern as the reference (pattern #0, see Table 3 ). Children with any exposure to High CR across early development (patterns #s 1-7), regardless at More specifically, those with High CR (≥ 4 risk factors) exposure at all three assessments (#1) had over 21times the likelihood of ALPB. Children with exposure to High CR at two (but not three) of the assessments (#s 2-4) had between 12-and 18-times the likelihood of ALPB at age 4.5. Even children with Medium CR (1-3 risk factors) exposure at least once (#8), but without any High CR exposure at any time, had over three times the likelihood (p < 0.001) of ALPB compared to those with stable Zero CR (#0).
Sensitivity Testing 1 To examine the influence of maternal low education and maternal young age on ALPB, a modified CR index was calculated absent these two risk factors. First, the multivariable logistic regression on ALPB reported in Table 3 was repeated based on this modified CR index. As detailed in Appendix, with stable Zero CR pattern (#0) as the reference, the significance (p < 0.005) of all ORs was replicated when maternal low education and maternal young age were removed from the CR classification. A second multivariable logistic regression was conducted based on this same modified CR index, but where maternal low education and maternal young age was included in the logistic regression as covariates, entered on the first step (R 2 = 0.05, p < 0.001), followed by the eight CR patterns on the second step (incremental R 2 = 0.13, p < 0.001). As shown in Appendix, with stable Zero CR pattern (#0) as the reference, the significance (p < 0.005) of all ORs was again replicated following adjustment for maternal low education and maternal young age. Whereas maternal low education and maternal young age yielded significant ORs when entered on the first step (OR = 3.15 [95% CI = 2.28, 4.44] and OR = 3.68 [95% CI = 2.74, 4.94], respectively), they no longer did so on the second step (OR = 1.25 [95% CI = 0.87, 1.81] and OR = 1.21 [95% CI = 0.88, 1.68], respectively) when the CR patterns were added in the logistic regression. Sensitivity Testing 2 To examine the possible influence of maternal depression in the associations between CR and maternal report of child ALPB, a modified CR index was calculated absent this risk factor. The multivariable logistic regression on ALPB reported in Table 3 was then repeated based on this modified CR index. As shown in Appendix, with stable Zero CR pattern (#0) as the reference, the significance (p < 0.005) of all ORs was replicated when maternal depression was removed as a risk factor.
H1: Persistence of High CR Exposure
To address Hypothesis 1, another multivariable logistic regression was completed, comparing the same patterns of CR exposure as originally, but where High CR across all assessments (i.e., Stable High #1: 44%) was the reference indicating persistent CR exposure. As detailed in Table 3 , none of the patterns involving exposure to High CR at only two of the assessments (#s 2-4) yielded significantly (p < 0.005) reduced odds of ALPB at age 4.5 when compared to stable High CR at all three assessments. In contrast, patterns involving High CR exposure on only one occasion (#s 5-7) or none (#8 and #0) yielded reduced likelihood (ORs ≤ 0.50, ps ≤ 0.005) of ALPB.
H2: First Exposure to High CR
Two approaches were used to address Hypothesis 2. In the first approach, the three CR patterns that include exposure to High CR at one, and only one, assessment were compared (#s 5-7). When compared to High CR occurring only at the antenatal assessment as the reference (#5: 29%), logistic regressions indicated that there was no difference in the likelihood ALPB at age 4.5 when High CR exposure occurred only at 9 months (#6: 23%, OR = 0.75 [0.39 1.42]) or only at 2 years (#7: 23%, OR = 0.65 [0.35, 1.20]).
In the second approach, another three CR exposure patterns were compared also reflecting differences in the first occurrence of High CR, but in this case that exposure to High CR continued at subsequent assessments. Compared to children who were first exposed to High CR in antenatal period and then continued at this level at the assessments at 9 months and 2 years of age (i.e., Stable High #1: 44%) as the reference, those for whom High CR exposure did not occur first until at 2 years of age (#7) had a significant two-thirds reduction in the likelihood of ALPB at age 4.5 (23%, OR = 0.33 [0.20, 0.54], p < 0.001). However, there was no difference in ALPB for children who were first exposed to High CR at 9 months and then continued at this High CR exposure also at 2 years (#2: 41%, OR = 0.85 [0.58, 1.26]) compared to the Stable High reference pattern (#1).
H3: Desistance of High CR Exposure
Once exposure to High CR occurs in the antenatal period, it may desist either at 9 months or 2 years of age. b bold indicates significant OR at p < 0.001; italics indicate significant OR at p = 0.005 when compared with reference CR level pattern c Pattern could include Medium or Zero CR exposure but excluded those who consistently had CR = 0 exposure at all 3 assessments, who were instead classified as #0 pattern Hypothesis 3 was tested by comparing children who first encountered High CR exposure in the antenatal period and did not desist (i.e., Stable High #1: 44%) as the reference with those who desisted either before 9 months or 2 years of age. Children for whom exposure desisted before 9 months of age had a 50% reduction in the likelihood ALPB at age 4.5 (#5: 29%, OR = 0.50 [0.31, 0.82], p = 0.005). However, there was no difference in the likelihood of ALPB for children whose exposure to High CR did not desist until before 2 years of age (#4: 32%, OR = 0.59 [0.34, 1.03]).
Discussion
There was a significantly higher likelihood of abnormal level of problem behaviors at age 4.5 for children in NZ exposed to a CR above zero at least once at any time in early development compared to those who consistently experienced no risk exposure. Consistent with hypothesis 1, persistent exposure to a high level of CR was associated with the highest prevalence of significant problem behaviors at age 4.5, which was present in almost one-half of such children. Children with high CR exposure on two out of three assessments in early development did not appear to benefit significantly from their reduced exposure, evidencing a similar likelihood of significant problem behaviors as the persistently high CR exposure group. Rather, the exposure to high CR needed to be reduced to occurring at only one point in early development to be associated with a decreased likelihood of significant problem behaviors compared to the persistently high CR group, but even then, these children evidenced significantly more problem behaviors than those with no risk exposure. Inconsistent with hypothesis 2, there was no evidence for a critical period for exposure to CR to be associated with a higher likelihood of problem behavior at age 4.5. Regardless whether the CR exposure first occurred in the antenatal period or at 9 months or 2 years of age, there was no difference in the likelihood of significant problem behaviors at 4.5 years of age. However, consistent with hypothesis 3, there was some reduction in problem behaviors associated with exposure to a high level of CR during antenatal period if the high exposure desisted before age 9 months, but not if it continued through this age and did not desist until 2 years of age.
These results concerning the impact of risk factors are important given the proportion of children who are exposed to CR. Over one-half of all children experienced at least one risk factor at some point in early development. Approximately one out of 10 children in NZ are estimated to be exposed to a high level of risk factors at some point in this period, compared to less than one in three who do not experience any of the risk factors at any of the assessments. Whereas the majority of children experienced a stable level of CR exposure over the early years, a proportion changed their exposure across early development. More than one in three experienced a positive shift away from high CR exposure from third trimester to 9 months of age. Yet, about one in four children encountered a negative shift from zero to at least medium CR level. This increased risk exposure was associated with an increased likelihood of significant problem behaviors displayed by start of school.
These results regarding behavioral sequala associated with CR exposure in early development are largely consistent with predictions based on the allostatic load model (McEwen and Gianaros 2010) . Whereas previous research has shown that CR in school age children predicts allostatic load both concurrently (Evans 2003) and prospectively (Evans et al. 2007) , the present study suggests that CR exposure in early development may also result in increased allostatic load. First, higher CR should increase the probability that multiple response systems will be engaged because they must respond to more than one type of demand. Second, higher CR should also mean that the body will have less down time to restore because it must continue to respond to a higher rate of demands. Compared to a single risk factor, CR is more likely to overwhelm the adaptive capacities of bodily response systems (Evans 2003; Flouri 2008; Sameroff et al. 2004) . Future research will need directly to examine allostatic load associated with CR exposure in early development.
Our findings on the negative effects of early exposure to CR can also be related to research into the effects of adverse childhood experiences (ACEs). This approach also examines the accumulation of risk factors, but in contrast to the CR approach, ACEs focuses on a narrower set related to maltreatment and family dysfunction in childhood. Moreover, typically there is no reference to when in development ACEs occurred. A large volume of research consistently reports that accumulation of ACEs predicts physical, psychological, and social problems in adolescence (Flaherty et al. 2013 b) and adulthood (cf. Hughes et al. 2017) , including premature death (Brown et al. 2009 ). Fewer studies have linked ACEs with outcomes earlier in childhood but some have reported associations with behavioral and learning problems, obesity, and poor health (Burke et al. 2011; Flaherty et al. 2006) in elementary school age children. Future research should examine the association between early CR exposure and subsequent ACEs.
Limitations
The determination of children's risk exposure relied on maternal self-report, except for neighborhood deprivation. However, only two of those risk factor did not require maternal reports of objective conditions (e.g., single status, education, income tested benefit), the exceptions being maternal depression and health. Child problem behaviors were measured with a screening tool also completed by the mother, which reflects both child behavior and maternal cognitive and emotional processes in an unknown mixture (De Los Reyes and Kazdin 2005) . Mitigating to some extent the reliance on maternal report, sensitivity analysis based on a CR index absent of maternal report of depression replicated the significance of all associations between CR and child behavior problems. The assessment of CR reflected current experience at three specific time points in early development. We do not know what occurs between these snapshot assessments. It is likely risk factors are chronic and continue to be present also at the assessment of problem behaviors over 2 years later. These data were collected in New Zealand, which has a specific mixture of ethnic and migration patterns such that generalizing to other contexts should be done cautiously.
The CR approach has several shortcomings, including risk is designated arbitrarily, information on risk intensity is lost, and the index is additive precluding the possibility of statistical interactions between risk factors (Evans et al. 2013) . Moreover, the CR approach is a variable-centered approach, which assumes a homogenous population in which each exposure has equal weight and are interchangeable (Hagan et al. 2016; Houston et al. 2011) and relations between different variables hold across all individuals (Laursen and Hoff 2006) . Person-centered methods have been advocated as an alternative, which allow for the identification of subgroups of individuals who share similar risk exposures (Bergman et al. 2003) . Person-centered methods use the individual as the unit of analysis and decompose a heterogeneous population into smaller homogenous subpopulations. This has the potential to increases the portion of variance explained and the validity of statements made (von Eye 2010) and generalizability of findings relative to variable-centered investigations (Hagan et al. 2016) . It should be useful directly to compare variableand person-centered approaches in illuminating influences on child development. For example, we found that a set of risk factors was noticeably more prevalent among children exposed during pregnancy to high CR compared to those in the population, including maternal young age, single status, low education, income tested benefit, and public housing residence. Future research may examine if this cluster defines a homogeneous group with predicable developmental sequala beyond what could be predicted from a generically defined high CR group as exemplified in the current study.
Implications
The CR approach has the advantage of being a simple methodology. Counting the number of risk factor exposures and then relating that to developmental outcomes has intuitive appeal and is easily understood. The analysis of CR is also a useful mechanism to understand better the complex context of vulnerable subgroups. For example, children with very young mothers are not vulnerable primarily because of the single risk factor of young maternal age, but because this often co-occurs with other risk factors such as low education, unemployment, and financial stress. Because multiple risk factor exposure nearly always has a greater impact on children than singular risk factor exposure, identification of children confronted by multiple risk factors point to priority candidates for interventions. Given that evidence is amassing that the accumulation of exposure to multiple risk factors is more harmful than exposure to a singular risk factor, interventions or policies that target only a singular risk factor are less likely to be effective. Unfortunately, this is a common pattern in the intervention literature (Sameroff 1998; Yoshikawa et al. 2012) . Rather, interventions and policies need to address a range of risk factors with which children must contend. Recognizing the co-occurrence of risk factors and their significant impact in early development should underscore the need for a systematic multisector approach that is required to improve outcomes for vulnerable children as well as equity in society. Table 4 Results from sensitivity analyses 1 and 2: Logistic regressions on abnormal level problem behaviors
CR Pattern
Original Analysis (see Table 3 CR pattern classification was made without maternal low education and maternal young age and then these two factors were entered as covariates in logistic regression b bold indicates significant OR at p < 0.001 when compared with reference being stable Zero CR pattern (#0) c Pattern could include Medium or Zero but excluded those who consistently had CR = 0 exposure at all 3 assessments, who were instead classified as #0 pattern
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